1. Extra-special /^-groups and maximal elementary abelian /?-subgroups. Let G be a /7-group. As usual, let [G,G] , Z(G) Φ(G) = G p [G, G] denote the commutator subgroup, the center and the Frattini group of G respectively. G is called an extra-special /?-group if it satisfies the following condition (1.1) [
G,G]-Φ(G)-Z(G)3Z,.
Equivalently, G is an extra-special p-grovφ if we have the group extension Generally, if dimF = In -2(n > 2), then G is isomorphic to one of the following central products M n _ x = E n _ 2 -M. wherebi = b § A 9 1 < / < n -1 (c) ap = a t ifi Φj 9 a i a n ifi ^ j for 1 < i 9 j < n -1.
Let B: G/Z(G) X G/Z(G)
Proof. It suffices to prove that: (*) there exist the elements a l9 ... 9 a n9 b l9 ... 9 b n _ ι of G satisfying the conditions: (a') A = (a l9 ... 9 a n ) 9 where a n = c, (b') for each /, 1 < i < n -1, (α,-, fr ; ) is an extra-special /^-subgroup of G of order /? First, let c l9 ... 9 c n _ l9 c n = c, be a basis of A. Clearly, for 1 < / < n -1, c, e G\Z(G), so there exists an element where E(x v ..., x n \ 1) (resp. P(y v ..., y n \ 2)) denotes the exterior (resp. polynomial) algebra of n generators x l9 ... 9 x n (resp. y v ...,y n ) of order 1 (resp. 2) over Z p .
As and
Wn denotes the invariants of W n in E(x v ..., x n ; 1) β P(^,..., j; n ; 2).
A full system for the invariants of W n in E(x v ...,x n ;
1)0 P(^l 9 ...,^M; 2). We shall determine a full system for the invariants
w « by use of Huynh Miii's invariants in [5] .
Let 1 < k < n be an integer. Following Huynh Mύi [5] , we let
As in [5, Prop. 14.5] 
has the factor is Dickson's invariant (see e.g. [5] Proof. For k + 1 < / < «, let Proof. Let / G P(y v ..., y n ) be an invariant of then / has the factor having the factor ω = W n .
Consequently / contains Π ω e Wn ωy n = F w as a factor (refer to [5,13.3] ).
Assume that /' is another invariant of W n . Let / 0 be the sum of all terms of /' free of y n . Then / 0 is an invariant of W n , hence so is /' -f 0 . Since /' -/ 0 has the factor y n , it has also the factor V n . We have /' -/ 0 = F M W •/", where /" is a polynomial not having y n as factor. Repeating the above process on /", we conclude that y l9 ...,^Λ_i, F M generate the algebra P(y v ..., ^r t ) μ; . Clearly >^l 9 ...,^/ I _ 1 , F rt are algebraically independent. The lemma follows. 
Proof. The first relation was proved in [5, Lemma I 4.12] . The second is a direct consequence of the first by permuting 1 and n. Since V n contains U as a factor, it remains to prove that β n _ lfJ β^-x,, has U as a factor. This is the fact by noting that for any λ i ^ Z p , λ n Φ 0. The lemma is proved. where / runs over the subsets of order k in {1,...,«}. We write (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) /-where Σ' (resp. Σ") denotes the summation over the subsets of order k -1 (resp. k) in {2,..., n -1, n}, and in the first summation / is given by / = / U {1} for each / containing 1. We set (1) (resp. Σ (2) ) denotes the summation over the subsets of order k in {1,..., n -1} (resp. {2,..., n -1, n} such that n e /). By Lemma 2.9, each 1 Λ with / in Σ (2) is an invariant of W n . Hence where Σ^ denotes the summation over the subsets of order k in {1,..., n -1}. By multiplying (1) by M' n _ x w _ 2 , we obtain /^ = 0 for each K, by (2.3). Let 0 < s ι < < s k _ x = n -2 and s k < s k+1 < < s n _ λ be the ordered complement in {0,1,...,w -2}. By multiplying (1) by M^_ lSk Sn ^ according to (2.3) , we obtain
G-Σ'tjfi
The lemma is proved. Lemmata 2.7-2.13 are obtained by a similar way as in [5] . The following is crucial in the determination of the invariants of W n . Proof. We write as in (2.14). Set F = Σ"x f f r , then F is an invariant of Wή_ γ , and we have the decomposition
where F Sι Sk and F f are invariants of W n '__ v and Σ f denotes the summation over the subsets of order k in {2,...,n -1}. As in the proof of Lemma 2.16, one can see that all F s s are invariants of W n . Furthermore, we can assume that all F n where / occurs in Σ 7 , and all f n with 1G/, have y n as a factor. Hence they obtain V"-\ as a factor. where Σ (3) x f f/ satisfies the conditions of Lemma 2.17. The lemma is proved.
The restriction homomorphίsm.
Let G be an extra-special pgroup of order p 2n~ι (n > 2). Let A be a maximal elementary abelian / -subgroup of G as in (1.8) . We are going to apply the invariants of W n to prove the main theorem of this paper as follows. Proof. This lemma has been proved by Tezuka-Yagita in [9] . For V n9 Tezuka and Yagita had used the Chern class of a complex representation of G. Here we give another proof by use of the norm map in Evens [1] . Let For / > «, let x i+ι be the dual of e έ over Z p and y i+ι = βx i+v For ι < n (resp. i = Λ), the element x, G H\A) can be identified with the dual of e i (resp. c G Z) over Z^. We have then 
